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interest bearing securities. At the same time, the increase of
interest rate in the market will increase the discount rate in the
valuation model as reflected on the nominal risk-free rate, and
therefore leads to an inverse relationship between interest rates
and stock prices (Maysami & Koh, 2000). In emerging market,
when central bank increase interest rates due to recession or
overheating economic growth, it often indicates the heightened
risk in the economy, which will send a negative signal in the
market. Increasing interest rate will increase overall rate of re-
turn in the money market, hence investor (including investor in
capital market) will tend to hold the most liquid asset or moves
to the money market. This will cause lower liquidity in capital
market. Lower liquidity will drive the investor to sell their asset
at a lower price for fearing the worst. This phenomenon is often
referred as ‘flight to liquidity’ (Alquist, 2010; Longstaff, 2004).
Contrary to the theory above, negative correlation between
money markets and stock markets in real world, especially in
emerging markets, were often overridden by the risk-on, risk-ting by Elsevier B.V. Open access under CC BY-NC-ND license.
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that suddenly increased significantly. Mishkin (2004) stated
that the change of interest rate is positively correlated with the
growth in money supply and expansion of the real sector, and
it leads to an increase in the firm’s cash flows and stock price,
but when the level of increase in the cash flow is not same with
the increase in discount rate as well as in the nominal risk-free
rate (DeFina, 1991), the increase in the discount rate will
decrease the stock price (Maysami & Koh, 2000). This rela-
tionship emerged as the result of the application of interest rate
regimes. On the other side, when the uncertainty of returns on
equity is high and resulted in lower stock market performance,
investors immediately shift their funds to money markets
through investments in fixed income instruments. It is natural
to assume that investing in money markets is much safer than
investing in stock markets, when the market is volatile. Both
money markets and stock markets are believed to play an
important role in transmitting monetary and fiscal policies in a
country.
The main actors in money markets are banks, in which they
can act as an issuer of financial instruments, the buyer or the
seller. Before 1992, only conventional banks existed in the
Indonesian banking industry. But since 1992, Islamic banks
have emerged into the Indonesian banking system and the
regime of dual monetary systems began to apply. Unlike
conventional banks, Islamic bank’s fundamental idea is to
abolish the system of interest and to apply the system of profit-
loss sharing. In the profit-loss sharing system, the return is
calculated based on the real income of the clients’. In this
system, the growth of circulated money in the economy should
follow the growth of the output occurring. Thus, in the area
where the dominant actor is Islamic banks, it is expected that
the money market should have independent performance over
the movements in market interest rates. This signifies the ideal
world of Islamic market, where it operates in pure segmen-
tation between Islamic market and non Islamic market.
However, there are three main reasons of why the Islamic
money market could never be as independent as intended.Fig. 1. Movement of the JII closing index, SBI and SBIS over 2002e2011. Data so
Indonesia. SBI and SBIS are presented in percentage multiplied by 10. JII, SBI an
vertical axis. IHSG is the Jakarta Stock Index. Data period is from January 1, 200First, as long as arbitrageur-investors could profit from both
markets, it is expected that the movements in the interest rate
(SBI rate) should impact return on Islamic money and Islamic
stock markets, as they act as a benchmark (opportunity cost).
Second, since central bank creates both Islamic and non Is-
lamic money market instruments, it will naturally keep both
rate of return to be similar. The dual monetary system implies
that Bank Indonesia as the regulator is responsible in man-
aging the dual monetary policies; the conventional monetary
policies through Bank Indonesia Certificates (SBI) and the
Islamic monetary policies through Bank Indonesia Sharia
Certificates (SBIS), all at once (Ascarya, 2012). Third, SBIS in
Indonesia are using ju’alah contract where its rate of return is
based on Interbank Mudharabah Investment Certificate
(SIMA). SIMA is the benchmark for real Islamic bank’s rate
of return, but since Islamic bank in Indonesia is indirectly
benchmarked on interest rate (BI rate), the performance of
SBIS are indeed affected by BI rate, this phenomenon is also
found in Malaysia (Chong & Liu, 2009). Apart from the three
issues, as mentioned in Guyot (2011) that the method of
efficient investment allocation in the financial market often
cannot be compromised with the application of sharia criteria.
Guyot (2011) found that the majority of Dow Jones Islamic
Indexes has a liquidity level that is almost similar with con-
ventional stock market indexes. He found that the religious
investor whose investment decision is based on Islamic prin-
ciples do not bear significant costs in terms of illiquidity.
Since 2000, JII has been established as a reference to the
performance of Islamic stocks in the Indonesian capital market
and should be established based on the principles of Islamic
finance. However, in practice, both returns are indicated to be
driven by the same factors, namely SBI rate (see Fig. 1). In
fact, SBI rate is a form of interest rate, and as such also usury,
which is explicitly excluded from any Islamic financial sys-
tem. Thus both the returns of JII and SBIS should be inde-
pendent from the movement of SBI’s return. Moreover, JII and
SBIS should reflect the principles of profit-loss sharing based
on actual returns on the real sector. Therefore, JII and SBISurces: JII and IHSG closing index from Bloomberg; SBI and SBIS from Bank
d SBIS are presented in primary vertical axis. IHSG is presented in secondary
2 to December 31, 2011.
Table 1
Differences between investment in Islamic and conventional capital markets.
No. Islamic capital markets Conventional capital market
1 Limited to sectors not prohibited/included in negative lists of sharia
investment and not on the basis of debt (debt-bearing investment)
Free to choose either the debt-bearing investment or the profit-bearing
investment across sectors
2 Based on sharia principles that encourage the application of profit-loss
sharing partnership schemes
Based on the principle of interest
3 Prohibiting various forms of interest, speculation, and gambling Allowing speculation and gambling which in turn will lead to uncontrolled
market fluctuations
4 The existence of sharia guidelines governing various aspects such as
asset allocation, investment practices, trade and income distribution
Investment guidelines in general in capital market legal products
5 There is a screening mechanism of companies which must follow sharia
principles
e
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SBI rate. To prove this, we will examine the relationship be-
tween macroeconomic variables and returns of JII and SBIS.
Then, to see the effectiveness of the use of either JII or SBIS
as an indicator of the success of the central bank’s monetary
policy, we will examine both factor to see which of the two has
more information content.
The rest of this paper will be arranged as follows. Section 2
is the institutional background and literature review. Section 3
consists of a conceptual framework. Section 4 is the data.
Section 5 is the methodology. Section 6 is an analysis of
the results. Section 7 is the conclusion and managerial
implications.
2. Institutional background and literature review2.1. Indonesian Islamic stock marketIslamic capital market, as a part of Islamic economic sys-
tem, serves to increase efficiency in the management of re-
sources and capital, as well as to support investment activities
(Ali, 2005). The products and activities of capital markets
should reflect the principles of Islam, based on the principles
of trust, and the presence of real assets or activities as an
underlying object. In addition, transactions in the capital
market should be managed in a fair and equitable distribution
of benefits. Prohibition of riba, gharar, maysir, tadlis and
ikraha in all activities related to muamalah is the fundamental
principle supported by some other principles, namely the
principle of risk sharing, prohibition of speculative behavior,
protection of property rights, transparency, and fairness in
agreement contracts (Iqbal & Tsubota, 2006). Some funda-
mental differences between conventional and sharia capital
markets are shown in Table 1.
Performance of Islamic stock markets in Indonesia is
measured by the Jakarta Islamic Index (JII). JII was estab-
lished on the 2nd of July 2000 and consisted of 30 stocks
based on several criteria established by the Capital Market
Supervisory Agency and Financial Institution (Bapepam &
LK) in accordance with the Decree of the Head of Bapepam &
LK Number: KEP-181/BL/2009 on the issuance of sharia se-
curities which then was amended by the Decree of the Head of
Bapepam & LK Number: KEP-208/BL/2012 on criteria andissuance of sharia securities lists. Additionally since 2003, the
National Sharia Board (DSN), MUI has issued Fatwa Number:
40/DSN-MUI/X/2003 on capital markets and general guide-
lines for the implementation of sharia principles in the capital
market. Issuers/public companies shall meet the qualitative
and quantitative criteria in order that their stocks can be
classified in the JII group.
1. Qualitative criteria: issuers/public companies do not
conduct business activities in the field of gambling and
games classifies as gambling; trade banned according to
sharia; usury financial services; trading risks containing
gharar and maysir; producing, distributing, trading, and/or
providing forbidden (haram) goods or services;
2. Quantitative criteria: the total interest-based debt is
compared to the total assets which are not more than 45%,
or the total interest income and the other forbidden
(haram) income are compared to the total revenue and
other income which is not more than 10%.
JII was established in order to serve as a benchmark for the
performance of investments in Islamic stocks. In addition, it is
expected to increase investors’ confidence in developing Is-
lamic equity investments. Based on the data from Bapepam &
LK (now the Financial Services Authority), the performance
of Islamic stocks indices (JII) indicated significant growth. JII
monthly closing value has grown by 662.189%, i.e., 70.459
points in January 2002 into 537.031 points in December 2011.
Fig. 1 shows the value movement of the JII closing index and
the SBI and SBIS over the period of 2002e2011. In
2008e2009, JII closing values decreased dramatically, and at
the same time there was an increase (although not significant)
in the returns of SBI and SBIS. Apparently during this period,
the sub-prime mortgage crisis was occurring in the U.S. This
joint incident indicates that the crisis in the U.S. has affected
Indonesia through the transmission mechanism in several
sectors such as trade, investments, and banking.2.2. Indonesian Islamic money marketUnlike in the capital market, only Islamic bank (Islamic
commercial bank or Islamic business units) are allowed to
issue financial instruments in the Islamic money market. Other
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surance (or re-insurance), takaful (or re-takaful) and leasing
company, are only allowed as an investor. The first instrument
released in Indonesian Islamic money market is Wadiah Cer-
tificate of Bank of Indonesia (SWBI), which issued based on
Bank of Indonesia regulation no. 2/9/PBI/2009 on February
23, 2000 and revised into PBI no. 6/7/PBI/2004 on February
16, 2004. SWBI uses wadiah contract based on advice of
National Sharia Board no. 36/DSN-MUI/X/2002, where Is-
lamic bank deposited their money to Bank of Indonesia in
short term, such as 1 week (7 days), 2 weeks (14 days), or 1
month (28 days). At the end of period, Bank of Indonesia will
give bonuses to the Islamic Bank which deposited their fund,
and the bonuses are calculated based on return of Interbank
Islamic Money Market (SIMA). Until 2008, Bank of Indonesia
treated SWBI as a monetary policy instrument to absorb
excess liquidity in Islamic money market.
However, SWBI has shown the several weaknesses. The
first, the wadiah bonuses is often regarded by Islamic scholars
as not-quite in compliance with the sharia principle. The
second, as a financial asset, SWBI is not liquid because it
cannot be traded in the secondary market. The third, the return
of SWBI cannot be predetermined, if it assumed to follow the
sharia rules. The bonuses, which are given by Bank of
Indonesia, are based on SIMA return. Because SIMA’s return
fluctuates along the Islamic bank return, then so should the
behavior of SWBI’s return. In addition, SWBI is not an
effective monetary instrument for Bank of Indonesia, where
the open window operation that implemented allow the Is-
lamic banks to determine the time horizon and transaction
volume in their own interest.
In 2008, Bank of Indonesia switch over to Islamic Certifi-
cate Bank of Indonesia (SBIS) through PBI no. 10/11/PBI/
2008 on March 31, 2008 and it is revised into PBI no. 12/18/
PBI/2010 on August 20, 2010. In contrast with SWBI, SBIS
uses ju’alah contract based on advice of National Sharia Board
no. 62/DSN-MUI/XII/2007 about ju’alah contract and no. 64/
DSN-MUI/XII/2007 about ju’alah SBIS. Based on ju’alah
contract, Bank of Indonesia is able to offer incentives to the
Islamic bank. This scheme enables Islamic banks to absorb
excess liquidity in the market through SBIS purchases.
SBIS has several advantages compared to SWBI. First, the
incentive in ju’alah contract is more sharia compliant. Second,
the return in SBIS is more certain because the incentive is
predetermined in the contract. Third, as the monetary instru-
ment, Bank of Indonesia could determine the time horizon and
volume of SBIS through the auction mechanism. Ju’alah in
SBIS represents the ability of Islamic Bank in absorbing
excess liquidity from the market, so that the fund deposited in
Bank of Indonesia essentially belongs to Islamic bank. It
means that when the period of ju’alah is end, that fund must be
transferred back to the Islamic bank. Therefore, based on PBI
no. 10/11/PBI/2008 and then it is revised through PBI no. 12/
18/PBI/2010, Islamic bank with liquidity problem could use
SBIS as collateral (rahn) to Bank of Indonesia in executing the
repurchase agreement of SBIS and taking the intraday
liquidity or short term financing facilities.As the alternative instrument, SBIS also has several
weaknesses. First, SBIS obliges Islamic bank as the participant
to accomplish the contract, where it differs from the original
feature of ju’alah contract in sharia rules. If Islamic bank
terminated the contract of SBIS before its maturity date, Bank
of Indonesia will charge a penalty regardless the severity of
liquidity problem in that Islamic bank. Second, when Islamic
bank executed the repurchase agreement of SBIS, they will be
charged an obligatory ‘repo fee’ (gharamah) for the reason
that they did not fulfill the SBIS contract. The amount of ‘repo
fee’ follows the market interest rate (BI rate) as explained in
SE no. 10/17/DPM and revised in SE no. 12/26/DPM. Third,
similar with SWBI, SBIS is deposited fund based contract;
hence SBIS cannot be traded in secondary market.2.3. The theory of market integrationBased on the difficulty and the easiness of capital flows in a
country, market integration could be classified into three cat-
egories: full integrated markets, mild segmentation and full
segmentation (Choi & Rajan, 1997; Husnan & Pudjiastuti,
1994). The more restrictions given by the government, the
more it will lead to segmented markets and vice versa.
Beckers, Connor, and Curds (1996) defined market integration
through three approaches: based on restrictions in investment
from international investors, such as regulatory, fiscal (taxes),
or administrative impediments; based on the consistency of the
stock pricing across capital markets; and based on the corre-
lation between the stock returns across different capital
markets.
Armanious (2007) stated that a capital market is considered
to be integrated with another capital market if they have an
ongoing balance relationship. In other words, there are co-
movements among those capital markets indicating the pres-
ence of integration among those capital markets. Thus, one
capital market can be used as a measuring instrument to pre-
dict the return of the other capital market(s). Heaney, Hooper,
and Jaugietis (2002) considered the integration of regional
capital markets as a condition in which investors can buy and
sell stocks in any market without any restrictions. Identical
securities can be issued, redeemed, and sold in all the markets
in the region (Dorodnykh, 2012). This condition implies that
identical securities are issued and sold at the same price in any
capital market, of course, after adjusting the value to the one
of the applicable currency.2.4. The effects of macroeconomic factors on the
financial marketsMacroeconomic represents the interaction among the labor
market, the goods market, and the market of economic assets
as well as the interaction among countries in the trading ac-
tivities of one particular country and others (Dornbusch,
Fischer, and Startz, 2008). In globalization, the shock occur-
ring within the economy of a given country can lead to
contagion effects of the economies of the other countries.
When the domestic economy is integrated with the world
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global economy.
In the business scope, macroeconomic factors influence the
increase or the decrease in the company’s performance, both
directly and indirectly. Likewise, Yusof and Abdul Majid
(2007) stated that the conditions of the capital markets as a
leading indicator for the economy of a country are intertwined
with the country’s macroeconomic conditions. In other words,
when a country’s macroeconomic conditions change, investors
calculate their impact on the company’s performance in the
future, and then make the decision to buy or sell the stocks
they own. This action of stock trading results in the changes of
stock price, and ultimately affects the indices in the stock
market.2.5. Transmission of monetary policy in IndonesiaAmong the main factors influencing macroeconomic con-
ditions is the monetary policy. To achieve and maintain the
stability of the Rupiah by controlling inflations, Bank
Indonesia may conduct monetary policy using two financial
instruments that have similar functionality, but different in
features. The first is Bank Indonesia Certificates (SBI) which
belongs to an interest-based instrument. The second is Bank
Indonesia Sharia Certificates (SBIS) which is an Islamic-based
instrument. The use of SBI and SBIS, as a policy rate, is
essential for the Central Bank as monetary policy makers.
With these instruments, Bank Indonesia can influence a bank’s
funding and financing behavior through the interbank money
markets, through both the conventional instrument (PUAB)
and the Islamic instrument (PUAS), and ultimately affect the
cost of the banking funds in distributing credits or financing.
Furthermore, the expansion of credits and financing will in-
crease the outputs and affect the rate of inflations (Ascarya,
2012). The chronology of dual monetary policy transmission
(sharia and conventional) in Indonesia can be shown in Fig. 2.
In Indonesia, Ningsih (2011) discovered that the trans-
mission route of sharia monetary policy is similar to one of theFig. 2. Transmission route of dual monetaconventional monetary policy; where PUAS becomes the
operational target driven by SBIS in line with Hidayat (2007),
where he found that SBI affect SBIS positively. In addition,
Wahyudi and Rosmanita (2011) explained that shifts in the
convergence trend of SBIS’s returns and SBI’s interest rates
were triggered by an attempt of equal treatment made Bank
Indonesia over Islamic banks and conventional banks. Typi-
cally, the transmission mechanism of monetary policy through
the interest rate channel starts from the short-term interest
rates and then spreads to the medium-term interest rates and to
the long-term interest rates (Moschitz, 2004).
The transmission mechanism of monetary policy begins
when Bank Indonesia change its instruments and further af-
fects the operational goals, the intermediate goals and the final
goals. Monetary policy transmitted through the interest rate
channel can be described in three stages. First is the trans-
mission in the financial sector. Changes in monetary policy
through changes in monetary instruments (SBI and SBIS) in-
fluence the returns of PUAB (PUAS), deposits and credits
(financing), and ultimately affect the price of financial assets
(Ascarya, 2012). Second is the transmission from the financial
sector to the real sector, in which the impact depends on
consumption and investments. The effect of interest rates on
consumption occurs through the income effect and the sub-
stitution effect. Interest rates will also affect the cost of capital,
which in turn will affect investments and production. These
effects of the interest rate will have an impact on aggregate
demands, and if it is not followed by the aggregate supply, it
will cause the output gap and finally affect inflation and the
stability of the Rupiah.
Third is the transmission in the real sector through asset
prices. Asset prices, as a measure of economic activities, are
measured in two ways: wealth effects and yield effects
(Mishkin, 2004). In addition, asset prices also contain infor-
mation content that can describe the expectations of revenue
streams and the direction of inflation in the future. At least
there are two theories related to the monetary policy trans-
mission mechanism through asset prices: Tobin’s Q theory ofry policy running by Bank Indonesia.
Fig. 3. Conceptual framework.
37I. Wahyudi, G.A. Sani / Borsa I_stanbul Review 14 (2014) 32e47investment and wealth effects of consumption. In Tobin’s Q
theory, monetary policy is transmitted through the influence of
equity assessment. The ratio Q is defined as the market price
of the company relative to the replacement cost of capital.
Monetary expansion will increase the firm’s stock price ex-
pectations, raise the ratio Q, encourage firms to invest, and
eventually have an impact on aggregate demands and supplies.
Based on the wealth effects of consumptions, monetary policy
will affect consumer-spending decisions. Based on the life
cycle hypothesis from Ando and Modigliani (1963), con-
sumption is not constant in the long run given that wealthd
measured by financial assets (such as stocks, bonds, and de-
posits) and real assets (such as gold, properties, and land)dis
not constant forever. Monetary expansion will increase the
price of financial assets and real assets, causing consumers’
wealth to rise, and it will ultimately increase consumption and
aggregate demand.
In addition to transmission through interest rates and asset
prices, monetary policy transmission mechanism may take
place through the exchange rate channel. Perfect capital
mobility will lead to the relationship between short-term in-
terest rates and the exchange rates (Mundell, 1962). This is
called the interest parity relationship, in which the difference
in interest rates between two countries is equal to the expected
change in the exchange rates between the two countries. If the
equilibrium has not been reached, capital inflows in the
country with high interest rates will continue to happen.
3. Conceptual framework
Research on the relationship among macroeconomic vari-
ables, financial markets, and the price of oil has been done for
a long time, especially in developed countries such as the U.S.,
the U.K., and Japan. Preliminary research on stock market
returns by Castanias (1979) and Hardouvelis (1988) found that
economic announcements to be the factor influencing stock
market returns. Furthermore, Levine and Zervos (1996),
Hooker (2004), as well as Chiarella and Gao (2004) stated
that stock market returns are influenced by macroeconomic
indicators such as GDP, productivity, and interest rates.Regarding the relationship between capital market returns and
oil price movements, Sadorsky (1999), Filis (2010) and
Degiannakis, Filis, and Floros (in press) stated that the determi-
nant factor of the capital market returns is the oil price. Park and
Ratti (2008) found that almost all countries in America and
Europe (except for Finland and the UK) empirically indicated
that the capital market returns responded significantly to the oil
price. In almost all oil-importing countries, shock in oil prices
significantly contributed negative to the capital markets. Mean-
while, among the oil-exporting countries, only Norway that
showed a significantly positive response to the stockmarkets over
the oil-price shockd where UK was insignificant and Denmark
was significantly negative. Furthermore, Park and Ratti (2008)
explained that in the oil-importing countries, changes in the oil
price contributed a greater impact on stock market returns than
the interest rates. In emerging markets, Turhan, Hacihasanoglu,
and Soytas (2013) also found that the increase in world oil pri-
ces also triggered significant appreciation of local currencies
against the US dollar. The relationship between oil prices and
exchange rates even strengthened post-2008.
In the financial markets in Asia, Abdul Rahman, Sidek, and
Tafri (2009) examined the interaction of selected macroeco-
nomic variables (i.e., money supply, exchange rates, reserves,
interest rates, and the industrial production index) and con-
ventional capital market returns (KLCI) in Malaysia using
VAR methodology. They found that there was a co-integration
relationship between conventional capital market returns and
the rest of the selected macroeconomic variables. Conven-
tional capital market returns were very sensitive to changes in
macroeconomic variables. Furthermore, in accordance with
the variance decomposition analysis, it was shown that the
conventional capital market had a strong dynamic interaction
with the reserves and the index of industrial production.
Abdul Majid and Yusof (2009) using the methodology of
autoregressive distributed lag (ARDL) examined the long-term
relationship between the Islamic capital market returns (KLSI)
and selected macroeconomic variables (i.e., money supply,
exchange rates, interest rates, the industrial production index,
and the Fed rate). They found that the macroeconomic vari-
ables that significantly affected the stock price movements
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terest rates, and the Fed rate.
Hussin, Muhammad, Abu Hussin, and Abdul Razak (2012)
conducted a study on the relationship between exchange rates,
oil prices, and the Islamic capital market (FBMES) in the
period of January 2007eDecember 2011 in Malaysia by using
VAR methodology. They found that the Islamic stock returns
had a positive and significant correlation with oil prices, but it
had a negative and insignificant relationship with the exchange
rate of Malaysian Ringgit to the U.S. dollar. Furthermore,
through the test of Granger causality, it was found that oil
prices could predict short-term sharia stock returns. However,
regarding the exchange rate of Malaysian Ringgit to the U.S.
dollar, both for short terms and long terms, there was insuf-
ficient evidence to be able to predict the movement of sharia
stocks in Malaysia.
Based on the empirical findings from previous studies, we
formulate the conceptual framework of this research in to
build the model and the analysis as Fig. 3 follows.
During an expansionary monetary policy, the government
endorses economic growth by increasing outstanding money in
the market, where this economic growth will be reflected in
industrial production index and gross domestic bruto. The
increase in national output will lead to an output gap, where
the supply of goods and services in the market exceed the
demand and eventually it will trigger domestic inflation
pressure. The rate of inflation is then (i) responded by the
government by increasing SBI rate, and will be (ii) responded
by the market by lowering the exchange rate. In Indonesia, the
dual banking system enables the return of SBIS to be affected
by the increase of SBI rate. The increase of return in money
market, as represented by the exchange rate, SBI rate and
return of SBIS, will affect the return in the capital market,
especially in stock price of JII component members. Perfor-
mance in capital market will change the money supply to the
real sector and affect the performance of the real sector.
Where world markets are integrated, economic growth in a
country or a region and global risk will have an impact on the
dynamic of local economy. For example, China’s economic
growth will somehow have an impact on Indonesia’s economic
situation, either from international trade, or from capital
market. So does the oil price movement in the world, the Fed
rate and global risk indicator (VIX index) will contribute to
the foreign inflation pressure, where capital market will be
also affected.
4. Data and methodology4.1. DataThis study uses monthly macroeconomic data over the
periods of January 2002eDecember 2011. Indonesia’s mac-
roeconomic data used consists of money supply (M2), Rupiah
exchange rates against USD (ER), SBI rate (rSBI), industrial
production index (IPI), gross domestic bruto (ID), and in-
flations (INF). Whereas, the global macroeconomic data
consists of the world oil price (OP), China’s gross domesticbruto (CN), VIX-index (VIX), and the Fed rate (FRR). The
data on sharia financial markets used in this study are the
closing value of the Jakarta Islamic Index (JII) and the return
of SBIS (rSBIS).4.2. Model specificationIn the Granger causality test, to predict the time interval at
the co-integrated variables will result in spurious regression, in
addition, F-test becomes invalid unless the variables are co-
integrated (Akc¸ay, 2011; Shirazi and Manap, 2005).
Although these problems can be solved through the method of
error correction model (Engle & Granger, 1987) and vector
autoregressive error correction model (Johansen, 1991;
Johansen & Juselius, 1990), but these approaches are consid-
ered not practical and sensitive to the value of the parameters
in a limited number of samples and the results are unreliable
(Zapata & Rambaldi, 1997).
Toda and Yamamoto (1995) developed Granger causality
test procedures to estimate the augmented VAR with the
asymptotic distribution of the MWald statistic. These pro-
cedures can be done when there is co-integration within the
models. Bu¨yu¨ks‚alvarci and Abdioglu (2010) said that the
methods developed by Toda and Yamamoto (1995) can be
used to find the long-term causality among un-integrated
variables in the same order. In addition, the causality test
procedures of Toda and Yamamoto (1995) make the Granger
causality test easier, and do not require the existence of co-
integration testing or the transformation of VAR into VECM.
4.2.1. VAR TodaeYamamoto bivariate model
Bivariate models are used to test the causality of each
financial market variables (JII and rSBIS) with each macro-
economic variable in turn. The equation of TodaeYamamoto
bivariate model is:
ln JIIt ¼ b0þ
XK
k¼1
bkln JIItk þ
Xd1max
d1¼1
bKþd1ln JIItKd1
þ
XN
n¼0
dnrSBIStn þ
Xd2max
d2¼1
dNþd2rSBIStNd2þ t1Xit
þ 3t
rSBISt ¼ q0þ
XK
k¼1
qkrSBIStk þ
Xd1max
d1¼1
qKþd1rSBIStKd1
þ
XN
n¼0
pnln JIItn þ
Xd2max
d2¼1
pNþd2ln JIItNd2þ41Xit
þ yt
where: k and n are the lagged period in VAR model; d1max
and d2max are the integration’s order of time series data ob-
tained using stationarity test procedures; Xi is the macroeco-
nomic variable where i ¼ lnM2, lnER, rSBI, IPI, GID, INF,
GCN, VIX, FFR or lnOP; b0 and q0 are the constant; bk, dn, t1,
qk, pn and 41 are the coefficient of variables; 3t and yt are the
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E(yt) ¼ 0, and E( 3t, yt) ¼ 0.
4.2.2. VAR TodaeYamamoto multivariate model
Multivariate models are used to test the causality of
financial market variables (JII and rSBIS) with all the mac-
roeconomic variables simultaneously. The equation of Todae
Yamamoto multivariate model is:
ln JIIt ¼ b0þ
XK
k¼1
bkln JIItk þ
Xd1max
d1¼1
bKþd1ln JIItKd1
þ
XN
n¼0
dnrSBIStn þ
Xd2max
d2¼1
dNþd2rSBIStNd2þ
Xl
i¼1
tiXit
þ 3t
rSBISt ¼ q0 þ
XK
k¼1
qkrSBIStk þ
Xd1max
d1¼1
qKþd1rSBIStKd1
þ
XN
n¼0
pnln JIItn þ
Xd2max
d2¼1
pNþd2ln JIItNd2þ
Xl
i¼1
4iXit
þ yt
where: k and n are the lagged period in VAR model; d1max
and d2max are the integration’s order of time series data ob-
tained using stationarity test procedures; Xi is the macroeco-
nomic variable where i ¼ lnM2, lnER, rSBI, IPI, GID, INF,
GCN, VIX, FFR and lnOP; b0 and q0 are the constant; bk, dn,
t1, qk, pn and 4i are the coefficient of variables; 3t and yt are
the white noise disturbance term that assumed that E( 3t) or
E(yt) ¼ 0, and E( 3t, yt) ¼ 0.4.3. Model estimation
4.3.1. Stationarity testing
Toda and Yamamoto (1995) causality test starts with testing
the stationarity of data to determine the order of integration of
time series data into stationary ones. Based on these test re-
sults, the value of dmax which is a vital component in deter-
mining time intervals on Toda and Yamamoto (1995) methods
is generated. In this study, the stationarity test was done by
using two methods: the augmented DickeyeFuller test (ADF
test) and PhillipsePerron test (PP test).
In order to capture the impact of subprime mortgage crisis
in USA, we split the sample in the pre-2008 and post-2008
period, and examine whether the results hold for both pe-
riods. For instance, in a risk-on risk-off world, which has been
a dominant feature of many markets in the post-2008 period,
correlation among markets increased dramatically which
could have left to a large loss of information content in Islamic
money markets and Islamic capital markets.
Based on the ADF test and PP test, it was evident that most
of all the variables are not stationary at level, as every variable
has become stationary at the first differencing, except in lnM2
on full sample period. There is an indication of fundamentalchange occurring in the pattern of outstanding money in the
market. For example, in the pre-2008 period, the government
keeps on pushing economic growth by adding the money
supply. However, when subprime mortgage crisis is occurring
in the USA, the government starting to slow down the eco-
nomic growth by implementing contractionary policy (tighten
the money supply). When sample period is divided into pre-
2008 and post-2008 period, ADF test shown that lnM2 has
become stationary on the first differencing as shown in PP test
(both in full sample or in sub sample period).
Thus, differencing across all variables to obtain stationary
data is necessary. At the first differencing, all of variables have
been stationary, which is lnJII, rSBIS, lnER, rSBI, IPI, INF,
GID, FFR, lnOP and lnVIX, and the rest, which is lnM2 (full
sample, ADF) and GCN (post-2008, ADF and PP test), have
not been stationary. After conducting the second differencing,
all variables have been stationary.
4.3.2. Estimating optimum lag in VAR system
There are several parameters to determine the optimum lag
(k), namely the Akaike Information Criterion (AIC), Schwarz
Information Criterion (SIC), and Hannan Quinn Criterion
(HQC). In this study, the optimum lag test was conducted by
SIC and HQC. SIC is more consistent in the lag selection
compared to AIC. The greater the sample number in the model
is, the more conical to the SIC probability of the selection of
the appropriate lag. Conversely, AIC is not consistent with the
number of the samples used (Shittu & Asemota, 2009).
Hurvich and Tsai (1989) stated that HQC equals to SIC, they
are consistent in the selection of the lag in the estimation
model. If the SIC and HQC show differences in the selection
of lag, this study will refer to the SIC.
TodaeYamamoto causality test (1995) was preceded by the
establishment of the VAR model based on the new optimum
lag ( p). The p-value is derived from the value of k plus dmax
( p ¼ k þ dmax). If the stationary time series data in the first
derivation (dmax ¼ 1) and the optimum time interval of VAR
model (k) equal to 1, the time interval for the TodaeYama-
moto equals to 2 ( p ¼ k þ dmax ¼ 1 þ 1 ¼ 2).
In determining the optimum lag on the VAR system, we
employ SIC and HQC criteria. In a full period, using SIC
criteria, optimum lag (k) of bivariate VAR model between lnJII
with various macroeconomic and global variables are 1, as
with rSBI, IPI GID, FFR and GCN. The rest, that is lnM2,
lnER, INF, lnOP has an optimum lag (k) of 0. Different results
using HQC criteria is only found in the bivariate relationship
between lnJII and GID (k ¼ 4), lnOP (k ¼ 1) and GCN (k ¼ 3).
When the sample period is divided into pre-2008 and post-
2008, an optimum lag result that is close to the result in full
period is found, except in the relationship between lnJII and
lnER, INF, IPI and FFR. In the bivariate relationship between
rSBIS with macroeconomic and global variables, using the
SIC criteria, optimum lag (k) averages 2 in value for the full
period and pre-2008, except for lnER, lnOP and lnVIX
(k ¼ 0), and GID (k ¼ 3). Using the HQC criteria, all the
bivariate relationship showed an optimum lag of 2, except for
IPI (k ¼ 1 for full period, k ¼ 3 for pre-2008), GID (k ¼ 5 for
Table 2
Result summary of TodaeYamamoto’s bivariate causality test between LnJII
and rSBIS toward the macroeconomic variables.
Dependent
variable
LnJII (Wald test) rSBIS (Wald test)
Full
period
Pre-2008 Post-2008 Full
period
Pre-2008 Post-2008
lnM2 1.96 0.18 2.89* 2.93* 0.02 0.16*
lnER 8.51*** 0.69 18.66*** 0.21 0.63 1.58
rSBI 5.49** 3.38* 3.27* 0.07 0.34 4.73**
IPI 0.13 0.17 3.75* 1.05 3.39* 13.17***
INF 0.31 0.02 0.26 0.41 0.03 1.08
GID 1.66 0.55 0.27 3.84** 0.28 0.11
FFR 0.95 0.16 2.62 0.80 0.04 1.94
lnOP 0.63* 0.15 4.30** 2.54 1.07 2.00
GCN 3.07* 3.07* 2.17 0.29 0.23 0.02
lnVIX 0.04 0.00 0.04 0.91 0.21 0.03
Note: *** indicate significant at 1%, ** significant at 5%, and * significant at
10%.
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2008). Different results are also found in post-2008, where
the optimum lag (k) is 0 (lnM2, lnER, GID, lnOP, GCN, and
lnVIX) or 1 (rSBI, IPI, INF and FFR) using both SIC and
HQC.
In the multivariate VAR model, using the SIC criteria, it is
found that the optimum lag (k) for lnJII and rSBI is 0 for the
full period, pre-2008 and post-2008. A different result can be
found in full period and post-2008 while using HQC, where
the optimum lag (k) in full period is k ¼ 1 and k ¼ 2 for post-
2008. Using the lag optimum test results (k) on the bivariate
and multivariate VAR and the maximum order of integration
(dmax), TodaeYamamoto lag is calculated by summing the
two components.
4.3.3. Estimating VAR models with SUR method
VAR models (bivariate and multivariate) that have been
formed, then are estimated using the seemingly unrelated
regression (SUR) method with an interval p ¼ k þ dmax.
Rambaldi and Doran (1996) said that MWald test to test
Granger causality can improve efficiency when the SURTable 3
Results summary of TodaeYamamoto’s bivariate causality test between
macroeconomic variables toward LnJII and rSBIS.
Independent
variable
LnJII (Wald test) rSBIS (Wald test)
Full
period
Pre-2008 Post-2008 Full
period
Pre-2008 Post-2008
LnM2 0.93 0.85 1.37 0.00 2.54 4.45**
LnER 2.83* 0.00 6.88*** 0.58 6.12** 0.69
rSBI 2.06 5.05** 0.10 0.12 0.25 3.11
IPI 0.02 0.33 0.08 0.00 0.36 0.02
INF 0.13 0.69 3.43* 0.80 0.72 0.32
GID 0.04 0.83 2.74* 1.45 1.32 0.47
FFR 1.05 0.00 3.76* 0.02 0.61 1.43
LnOP 1.39 3.17* 0.34 0.23 0.13 0.56
GCN 2.09 0.75 0.00 0.09 0.15 0.00
LnVIX 5.03** 3.95** 1.59 2.81* 0.00 5.31**
Note: *** indicate significant at 1%, ** significant at 5%, and * significant at
10%.method is used in the estimation (Akc¸ay, 2011). Furthermore,
Alaba, Olubusoye, and Ojo (2010) stated that the use of SUR
model is more efficient than ordinary least square (OLS) and
two-stage least square (2SLS). SUR method takes into account
the correlation between errors in the equation measured at the
same time, while the OLS assumes errors as something in-
dependent (Alaba et al., 2010).
4.3.4. Parameter restriction with MWald test
After estimating the VAR models (bivariate and multivar-
iate) with SUR model, the next step is to make restrictions on
the parameter by using the modified Wald (MWald) test pro-
cedures. This MWald test becomes the differentiation between
Toda and Yamamoto (1995) causality test and the Granger
causality test.
5. Analysis results5.1. Causality bivariate analysis: LnJII and rSBISAfter the degree of integration (dmax) and the optimum lag (k)
of each relationship pattern between rSBIS and lnJII with mac-
roeconomic variables are obtained, both in bivariate ways and
in multivariate ways, then the next step is to develop a new
VAR model based on the lag method of TodaeYamamoto
( p¼ dmaxþ k). After the newVARmodel is formed, estimation
employing the method of seemingly-unrelated regression (SUR)
to examine the causality relationship of each macroeconomic
variable with lnJII and rSBIS. The null hypothesis is that either
rSBIS or lnJII does not result in one-wayGranger causality to any
macroeconomic variables. The criteria to reject the null hypoth-
esis employ the Wald statistic test. Rejection of the null hypoth-
esis suggests that there is a causality relationship between lnJII
and rSBISwith themacroeconomic variables. The results ofToda
and Yamamoto (1995)’s bivariate causality test with the interval
( p) are shown in Table 2.
Based on the results of TodaeYamamoto’s bivariate cau-
sality test (Table 2) for period 2002e2011, lnJII leads to one-
way Granger causality over four macroeconomic variables;
namely changes in the exchange rate of Rupiah against the
U.S. dollar (lnER), SBI interest rates (rSBI), world oil price
(OP) and growth in China’s gross domestic bruto (GCN). In
the same period, rSBIS leads to one-way Granger causality
over two macroeconomic variables, namely outstanding
money (M2) and growth in Indonesian’s product domestic
bruto (GID).
The test results in Tables 2 and 3 can be explained using the
mechanism of monetary policy through the exchange rates as
shown in Figs. 2 and 3. Mundell (1962) described how mon-
etary policy affects exchange rates and therefore affects output
and inflation. Mundell (1962) showed that perfect capital
mobility will lead to the relationship between short-term in-
terest rates and exchange rates. The differences in interest
rates between two countries equal to the expected changes in
the exchange rates between the two countries. Capital inflow
in countries with high interest rates will continue to occur if
the equilibrium has not been reached.
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operations by making changes in interest rates in domestic
money markets, there will be differences in interest rates at
home and abroad. It will have an impact on the magnitude of
the flow of funds from and to abroad, one of which can be
represented from the movement of stock markets (in this
study, JII). Such movement of capital flows is closely related
to the supply and demand of money which in turn will influ-
ence exchange rates and inflation targets. Then, Bank
Indonesia will respond to the rate of inflation through the
monetary instrument namely SBI to obtain the level of infla-
tion target targeted (see Ascarya, 2012).
To see whether the causality relationship that occurs be-
tween lnJII/rSBIS and macroeconomic variables is one-way or
two-way, we conducted the Toda and Yamamoto (1995) cau-
sality test with the null hypothesis that macroeconomic vari-
ables do not lead to one-way Granger causality over lnJII or
rSBIS. Results summary of Toda and Yamamoto (1995)’s
bivariate causality test between macroeconomic variables with
lnJII and rSBIS at the intervals ( p) that have been obtained
before, are shown in Table 3.
From Table 3, with the significance level is 10%, based on
the result of Toda and Yamamoto (1995)’s bivariate causality
test, it can be seen that lnER causes one-way Granger cau-
sality over lnJII in 2002e2011 period. This result supports the
research conducted by Abdul Majid and Yusof (2009) that one
of the variables significantly affecting the stock movement of
Kuala Lumpur Syariah Index (KLSI) is the exchange rate
(REER), in addition to Board Money Supply (M3), Treasury
Bill Rates (TBR), and Federal Fund Rate (FFR). Index VIX
(LnVIX) constantly causes one-way Granger causality over
lnJII and rSBIS.
The findings in Tables 2 and 3 are different from Yusof and
Abdul Majid (2007), where they found that interest rate does
not have any impact on the Islamic stock market index in US
and Malaysia respectively. It is also different from Abdul
Majid and Yusof (2009), where they found that Malaysian
Islamic index is affected positively by local interest rate and
US federal fund rate. Abdul Majid and Yusof (2009) explained
that when the interest rate in the market rises, Muslim in-
vestors will invest more in Islamic stocks compared to
depositing their money in banks and invest in interest-bearing
securities to get a higher rate of return. They argued that
Muslim investors observe the interest rate movement contin-
uously and reacts in accordance with the theory of the rational
investor.
But, it is not even clear that this argument should in fact not
hold, as long as marginal players (in the form of arbitrageurs),
could buy and sell in the markets. Related to that, we contend
that this positive relationship is connected to the fact that the
movement of the interest rate should impact the return on
Islamic stock markets, as they act as a benchmark for oppor-
tunity cost. After all is said and done, the Islamic stock index
does not exist in a vacuum or in a separate but parallel
economy to the conventional, interest-based global one. The
effects of the changes to the interest rate still trickle down to
the Islamic stock index eventually. A more rigorous proof isalso needed to verify the assertion that bank deposits and
demand for interest-bearing securities are reduced when the
interest rate rises.
In Tables 2 and 3, JII is not affected by interest rate (rSBI),
only by the ex-change rate of Rupiah against the U.S. dollar
(lnER) dan VIX index (lnVIX). To refer to the findings of
Ibrahim and Aziz (2003), by assuming that the exchange rate
(ER) is positively influenced by inflation (INF), then there
exists a chain reaction from inflation (INF) that affects ex-
change rate (lnER), from which the ex-change rate then affects
JII. It is also possible that with the expectation of rising prices
(inflation), Bank Indonesia will intervene to stabilize rupiah
through monetary policies, like increasing the SBI rate, for
example, and it will negatively affect stock returns through the
interest rate change.
Since 2004, the main purpose of monetary policy executed
by Bank Indonesia has shifted from inflation-targeting regime
to Rupiah stabilization. Other than how inflation targeting is
already included in Rupiah stabilization, there are several
weaknesses in applying inflation targeting as the main purpose
of monetary policy, as has been found by Siklos (2008). First,
the actual inflation happening is more volatile than predicted
inflation. Second, in emerging markets, inflation targets often
experience changes. Revisions on inflation target are done to
adjust between long-term economic concerns as well as short
and medium terms. The inflation target as well as the time
horizon set is often arbitrary and oft-contested. Third, inflation
target is usually set for a middle point or within a certain
range. The use of a middle point is acceptable in a stable
economic condition, but inadequate in times of turbulence or
financial crisis. The same could be said of the use of an in-
terval as inflation target, the wider the interval, the more varied
the implications would be in fiscal policy as well as other
monetary policies.
What is interesting to note is how changes in JII Granger-
causes changes in the exchange rate (lnER) and SBI rate
(rSBI). This indicates that JII is a leading indicator for these
two variables. As can be seen in Fig. 1, JII and IHSG has a
correlation that approaches one, and thus the movement of
stock market index can be easily seen from just one of them,
either JII or IHSG. The movement of JII reflects at least three
things. First, Indonesia’s fundamental economic conditions
right now, as seen in the intrinsic values of various stock
prices. Second is the expectation of change in the economy
and market conditions, both on the domestic level as well as
on the global one. Third is the response of market participants
(investors), depending on their risk preference and investment
philosophy. Speculative investors using technical analysis tend
to panic more compared to rational investors using funda-
mental analysis. In the end, when the market worsens, all in-
vestors will react negatively and will trigger a drop in stock
prices. The reverse happens when market conditions improve;
the market will react positively and stock prices in general will
rise.
Because the stock market has represented the current eco-
nomic condition as well as the expected condition of the future
market, then other than gross domestic product (GDP) and
Table 4
Results summary of two-way causality test of TodaeYamamoto’s bivariate
methods.
Macroeconomic
variable
LnJII rSBIS
Full
period
Pre-2008 Post-2008 Full
period
Pre-2008 Post-2008
lnM2 >–< >–< ) ) >–< )/
lnER )/ >–< )/ >–< / >–<
rSBI ) )/ ) >–< >–< )
IPI >–< >–< >–< >–< ) )
INF >–< >–< / >–< >–< >–<
GID >–< >–< / ) >–< >–<
FFR >–< >–< / >–< >–< >–<
lnOP ) / ) >–< >–< >–<
GCN ) ) ) >–< >–< >–<
lnVIX / / >–< / >–< /
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proxy of the economic conditions of a nation. The movements
of the three variables are often used as the foundation of the
construction of an early warning system of economic crisis in
a country (Wahyudi, Luxianto, Iwani, & Sulung, 2011). For
investors, the movement of one of these variables, JII, can be
used to infer the movement of another variable, the exchange
rate (lnER). Bank Indonesia will also consider the movement
of JII, because it also contained the expected future economic
condition as well as how the market will react when the ex-
pected occur.
Based on Tables 2 and 3, none of the macroeconomic
variables influence SBIS, except the global risk factor VIX
index (lnVIX). SBIS actually cause Granger-causality toward
outstanding money (lnM2) and Indonesia’s economic growth
(GID). Ascarya (2012) explained that in the transmission of
information in the Indonesian stock market, Bank of Indonesia
can influence financing from banks through the money market
(PUAB or PUAS), which in turn affects cost of fund and the
financing rate of return from a bank, which will affect a bank’s
decision to expand their credit (or financing), where the de-
cision to expand will increase the amount of money inTable 5
Result summary of TodaeYamamoto’s multivariate causality test between
LnJII and rSBIS toward the macroeconomic variables.
Dependent
variable
LnJII (Wald test) rSBIS (Wald test)
Full
period
Pre-2008 Post-2008 Full
period
Pre-2008 Post-2008
lnM2 0.45 0.98 0.79 0.71 0.22 2.14
lnER 5.64** 0.35 4.92** 0.27 0.01 0.95
rSBI 3.50* 0.44 10.71*** 0.59 4.26** 6.95***
IPI 0.23 0.43 2.31 3.85** 7.07*** 14.53***
INF 0.01 0.02 0.06 0.19 0.13 3.40*
GID 0.00 0.58 0.08 0.09 0.02 2.17
FFR 0.09 3.06* 10.74*** 3.17* 0.61 3.06*
lnOP 0.01 0.96 0.56 1.94 1.17 0.09
GCN 0.05 0.92 2.59 9.02 0.00 0.12
lnVIX 3.03* 2.43 0.22 0.89 1.67 0.42
Note: *** indicate significant at 1%, ** significant at 5%, and * significant at
10%.circulation (lnM2), increasing output (GID) and affecting
inflation (INF).
Table 4 summarizes the results of two-way causality test of
Toda and Yamamoto (1995)’s bivariate methods and shows
that there is no macroeconomic variable having a causality
relationship with rSBIS while lnJII has a one-way relationship
with lnER and rSBI. While the global risk indicator (lnVIX)
shows a causal relationship with rSBIS and lnJIL. From the
results of TodaeYamamoto’s bivariate causality test, it can be
concluded that JII contains more information related to mac-
roeconomic variables than SBIS. This suggests that JII is more
able to describe the movement of macroeconomic variables if
compared to SBIS. Therefore, based on the test results of the
bivariate model, the JII is worth considering as a policy in-
dicator better than rSBIS.5.2. Causality multivariate analysis: lnJII and rSBISThe use of only two variables in the previous testing system
of TodaeYamamoto causality methods of bivariate models
remains possible, allowing misspecification in the model.
Thus, it is necessary to estimate the multivariate model
(Kassim and Abdul Manap, 2008). The multivariate model is a
causality test of TodaeYamamoto method conducted between
lnJII and rSBIS with the overall macroeconomic variables.
The causality test results of TodaeYamamoto method of
multivariate models are presented in Table 5 below.
Based on Table 5, from the results of TodaeYamamoto’s
multivariate causality test, it can be concluded that with the
significance level of 10% in 2002e2011 period, lnJII triggers
one-way Granger causality over macroeconomic variables,
namely changes in the exchange rates of Rupiah against the
U.S. dollar (lnER), interest rates of the SBI (rSBI), and VIX
index (lnVIX). This multivariate test result is consistent for the
macroeconomic variables and supports the previous results of
Toda and Yamamoto (1995)’s bivariate causality test (Table 5),
except in lnVIX.
Unlike the results of Toda Yamamoto’ bivariate causality
test on rSBIS over macroeconomic variables (Table 2), based
on the results of TodaeYamamoto’s multivariate causality test
in Table 5 it can be assumed that with the significance level of
10% rSBIS triggers one-way Granger causality over macro-
economic variables, namely the Industrial Production Index
(IPI) and the Fed rate (FFR). IPI is a proxy for economic
growth reflecting the quantity of national industry products by
assessing the physical quantity of the output. In other words,
IPI represents the changes in the economy of Indonesia and
becomes one of the indicators for the economic growth of
Indonesia. The presence of the relationship of one-way
Granger causality between the rSBIS and the IPI indicates
that Islamic finance, especially sharia money markets along
with their systems and instruments, have something to do with
the development of the real sector that has a real impact on the
economy.
The rSBIS leads to Granger causality over only one mac-
roeconomic variable, namely the Industrial Production Index
(IPI). It can be explained that the transmission of sharia
Table 7
Results summary of two-way causality test of TodaeYamamoto’s multivariate
methods.
Macroeconomic
variable
LnJII rSBIS
Full
period
Pre-2008 Post-2008 Full
period
Pre-2008 Post-2008
lnM2 >–< >–< >–< >–< >–< >–<
Table 6
Results summary of TodaeYamamoto’s multivariate causality test between
macroeconomic variables toward LnJII and rSBIS.
Independent
variable
LnJII (Wald test) rSBIS (Wald test)
Full
period
Pre-2008 Post-2008 Full
period
Pre-2008 Post-2008
lnM2 0.75 1.21 0.19 0.70 0.99 0.30
lnER 4.56** 0.36 5.56** 2.61 6.12** 1.46
rSBI 0.59 6.11** 0.44 3.87** 0.47 6.83***
IPI 1.07 2.31 0.49 0.84 0.59 1.79
INF 2.23 2.41 3.14* 3.44* 1.64 0.00
GID 0.18 0.26 0.44 0.15 0.00 3.33*
FFR 2.03 0.00 0.00 0.08 0.16 0.67
lnOP 3.29* 3.78* 1.31 0.16 0.36 0.77
GCN 5.82** 3.91** 0.27 1.04 0.07 1.84
lnVIX 6.89*** 3.68* 2.39 4.96** 1.16 5.99**
Note: *** indicate significant at 1%, ** significant at 5%, and * significant at
10%.
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lamic banking has the ultimate goal of economic growth and
the stability of the money value (Ascarya, 2012). Simply put,
this can be written down as follows:
IPI¼ f ðIFIN; IDEP;PUAS;SBISÞ
where: IPI is the industrial production index, IFIN is the sharia
banking financing; IDEP is the DPK of Islamic banks; PUAS
is the interest rate in a certain day in the Islamic interbank
money market; SBIS is the returns of Bank Indonesia Sharia
Certificate.
From the function of IPI, and Fig. 2, it can be seen that
when the monetary authority, in this case BI, establishes
policies concerning the interest rates of SBI, it will affect the
returns of SBIS and further affect the returns of PUAS. This
PUAS will affect the level of the sharing of savings, deposits
and financing (PLS). When the sharing of savings/deposits set
by the bank increases, then by assuming the ceteris paribus of
the number of the DPK of Islamic banking (IDEP) owned by
the bank will also increase. Furthermore, the bank will use this
excess of liquidity by distributing it in the form of financing or
credit (IFIN) to move the real sector of Indonesia (IPI).
From the results of Toda Yamamoto’s multivariate causality
test, it can be concluded that if lnJII and rSBIS are tested
simultaneously against macroeconomic variables, with the
significance level of 10%, lnJII has more influences on lnER
while rSBIS has more influences on IPI.
In tests in the opposite direction, Table 6 presents the
summary of the method of Toda and Yamamoto (1995) cau-
sality test between macroeconomic variables toward lnJII and
rSBIS at the significance level of 10%. In together, lnER,
world oil price (lnOP), China’s economic growth (GCN) and
lnVIX triggers one-way Granger causality over lnJII. While
rSBIS is triggered one-way Granger causality by SBI rate
(rSBI), inflation rate (INF) and lnVIX.
Table 7 summarizes the results of two-way causality test of
Toda and Yamamoto (1995)’s multivariate methods and shows
that lnM2 has no causality relationship with lnJII and rSBIS;
lnER has a two-way relationship with lnJII (in 2002e2011 and
post-2008) and a one-way relationship with rSBIS (pre-2008);
rSBI and FFR have a one way causality relationship with LnJII
and rSBIS; IPI has no causality relationship with lnJII but it
has a one-way relationship with rSBIS; INF has no causality
relationship with lnJII (except in post-2008) but it has a one-
way relationship with rSBIS (except in pre-2008), lnOP and
GCN have a one-way causality relationship only with lnJII,
and lnVIX have a two-way relationship with lnJII but it has a
one-way relationship with rSBIS.lnER )/ >–< )/ >–< / >–<
rSBI ) / ) / ) )/
IPI >–< >–< >–< ) ) )5.3. Global risk effect on the causality analysis: lnJII
and rSBISINF >–< >–< / / >–< )
GID >–< >–< >–< >–< >–< /
FFR >–< ) ) ) >–< )
lnOP / / >–< >–< >–< >–<
GCN / / >–< >–< >–< >–<
lnVIX )/ / >–< / >–< /The integration of domestic market with the global one has
a negative consequence; the vulnerability of the domestic
market to a financial crises happening in other parts of the
world as well as reducing the opportunities for, as well as thebenefits of, diversification (Buttner & Hayo, 2011). The US
subprime mortgage crisis in the US has proven how a global
crisis significantly affects the Indonesian economy. On
November 2008, there is a sharp decline of the Rupiah’s ex-
change rate to the US dollar to Rp. 12,900/USD. The weak-
ening of the Rupiah to the USD will have a negative influence
on import activity, as the cost of importing electronics, agri-
cultural commodities, machine spare-parts and automobile
rises. In the production sector, not only that they will have to
contend with the rising prices of input factors, but also of the
increase in any outstanding USD denominated debt. Theoret-
ically, Rupiah’s weakening will push export activity as the
price of products produced in Indonesia will be relatively
cheaper than before. Yet the effects of the global crisis are
such that a decrease in global purchasing power also
happened, and thus the reduction of prices for exported
products is not matched with a significant increase of demand
in the global market.
Other than that, the global panic evinced in sold action of
stocks and bonds in USA and Europe also affects Indonesia.
Foreign ownership of Government Bonds (SUN) and Bank
Indonesia Certificate (SBI) decreased sharply on July and
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change (IDX) experienced a correction on stock prices from
the pressure of American as well as regional stock exchange.
The IHSG was corrected by 89,112 points, or 4.11% in the
first hour of trade on 15th August 2007.
To see the effect of the subprime mortgage crisis based on
content analysis of JII and SBIS, we split the sample into two
parts: pre-2008 and post-2008. We would to examine whether
any differences in information content of both series before
and after the effects of the subprime mortgage crisis spread to
Indonesia (Fig. 1). Because not only the money markets, the
stock market of emerging markets are becoming less and less
segmented from the world market, and some of this is caused
by the benefit of economic growth created from increased
efficiency in resource allocation and the reduction of macro-
economic volatility at the domestic level (Kenourgios &
Samitas, 2011).
Table 4 shows that a change occurred in the information
content in JII in pre-2008 and post-2008. On pre-2008, lnJII
contains any information contents on some economic vari-
ables, namely rSBI, lnOP and lnVIX. Yet in post-2008, the
number of economic indicators reflected in JII experienced a
change in composition to lnER, INF, GID and FFR. After
2008, lnJII became more sensitive to various changes in the
foreign exchange market (lnER), the fundamental economic
ability reflected by the gross domestic product (GID) and the
change in global interest rate (FFR) as well as its effects on the
domestic inflation rate (INF). A similar thing happened to
SBIS; in pre-2008, only information related to lnER is con-
tained within rSBIS. In post-2008, rSBIS has information
content on these three variables, namely outstanding money
(lnM2) and lnVIX.
In a simultaneous relationship between lnJII or rSBIS and
macroeconomic (or global) variables, as shown by Table 6,
there are some differences in the information content carried
by lnJII and rSBIS. Before 2008, lnJII contained more infor-
mation about global conditions as represented by rSBI, lnOP,
GCN, and lnVIX. After 2008, lnJII only contained domestic
information related to the stability of the Rupiah exchange
rate, which is reflected in lnER and INF. While for rSBIS,
before 2008 it only contained information related to lnER, but
after 2008, rSBIS contained a more extensive range of infor-
mation related to global and Indonesian economic factors, as
represented by rSBI, GID and lnVIX.
Comparing the result in pre-2008 and post-2008, the
change of information content on JII and SBIS is associated
to: (1) market response to the information of a global financial
crisis, (2) the effect of fiscal policy taken by government, and
(3) the effect of monetary policy taken by Bank of Indonesia.
To prevent the spread of subprime mortgage crisis to
Indonesia, Bank of Indonesia actually ran a contractionary
economic policy by (i) gradually increasing interest rates (SBI
rate) since Mei 2008, (ii) increasing the reserve minimum
requirement (GWM) and (iii) increasing buffer fund to guard
banking liquidity. The government chose to enact policies in
two directions: (i) to stimulate the economy based on counter-
cyclical strategy and (ii) increasing the effectiveness ofgovernment expenditure. The effect of this fiscal policy is
reflected in GID and INF, where both are contained within JII.
The effect of the monetary policy of Bank of Indonesia is
reflected in SBIS through lnM2 and rSBI.
Bank Indonesia’s response to the global crisis is in line with
the transmission model of policy as explained by Hidayat
(2007), Ningsih (2011) and Ascarya (2012). To determine
the correct monetary policy in times of financial crisis, two
distinct channels need to be observed; the effect of the in-
crease in interest rate on Rupiah exchange rate and the impact
of the change of Rupiah exchange rate on output (Rajan &
Parulkar, 2009). The first channel is related to the monetary
sector of the economy with the assumption of interest rate
parity, while the second channel is related to the real sector
(fiscal policy). The interaction between the two of them will
direct the balance of output and exchange rate.
6. Conclusions and discussions
Through the examination of the Toda and Yamamoto
(1995)’s VAR causality relationship between macroeconomic
variables and Islamic financial markets, this study aims to
examine and compare the information content related to the
macroeconomic variables contained in the sharia capital
market (JII) and sharia money market (SBIS). Between the
two Islamic financial variables, one that contains more infor-
mation is the better candidate to be used as policy indicators.
Several conclusions can be drawn from these research
findings. First, that the two-way bivariate test results between
the returns of JII and the ones of SBIS with one of macro-
economic variables in turn indicate that in 2002e2011 the JII
has two types of information content related to macroeco-
nomic and global variables, namely changes in the exchange
rate of Rupiah against dollar (lnER) and VIX index (lnVIX).
In the other hand, in the same period, the test results show that
SBIS also have an information content related to global eco-
nomic variable, namely lnVIX.
From this finding, we can conclude that JII should have
higher information content than SBIS. This is not unexpected
as compared to the money market: (i) practitioners in the
capital market are more heterogeneous, (ii) capital market is
less regulated, and as such the price-settling mechanism is
more volatile and free, as the price in the market reflects the
actual condition and expectation of market participants about
future market conditions and (iii) within a free capital flow
regime, the transmission of information in the global market
will be reflected immediately in changes in stock and bond
prices of the capital market, while the change in the rate of
return of SBIS is determined by Bank of Indonesia and not the
market, so any change in the macroeconomic condition is not
automatically reflected within the SBIS. During 2002e2011,
there has been a transmission of information from Bank of
Indonesia’s monetary policy to the capital market, as reflected
in how significant the information about the exchange rate of
rupiah against the dollar (lnER).
Apart from that, the difference in responses from the capital
and money markets towards domestic and global economic
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regulation fulfilled by Bank of Indonesia. Indonesia is one
country that’s well known to actively use macro-prudential
regulations in recent years, especially since 2008. The
macro-prudential policies are aimed to be pro-growth, pro-
poor, pro-job, as well as providing the push towards greater
financial inclusion. Amongst the implementation of those
policies is the changes over time in the minimum holding
period of SBIS, and they in themselves could explain why the
Islamic money market, which was impacted by these regula-
tions, reacts differently than the capital market. The one-
month SBIS is issued continuously from April 2008 to June
2011 and is not issued again after that period. From July 2010
to December 2010, Bank of Indonesia issued the three-months
SBIS to replace the one-month SBIS. In November 2010,
Bank of Indonesia also issued the six-months SBIS as an
alternative instrument for Bank of Indonesia to absorb excess
liquidity in the market. After December 2010, Bank of
Indonesia only issued the six-months SBIS as a monetary in-
strument. In facing the uncertain global economic condition,
Bank of Indonesia preferred to issue SBIS in longer terms than
short, in a wait-and-see strategy. The longer the maturity dates
of an SBIS, the longer the funds are absorbed from the public,
by which hopefully it can dampen rate of inflation.
Second, that the two-waymultivariate test results between JII
and SBIS with the whole macroeconomic variables simulta-
neously indicate that the JII has four information contents
related to macro and global economic variables, namely lnER,
world oil price (lnOP), China’s economic growth (GCN) and
lnVIX. While SBIS has three types of information content
related to macroeconomic variables, namely changes in the
interest rates of SBI (rSBI), inflation (INF) and lnVIX.
Third, through the two-way bivariate and multivariate test,
JII has Granger causality toward lnER and rSBI, while SBIS
has Granger causality toward lnM2 and GID in bivariate
relationship and toward IPI in multivariate analysis. Fourth,
there are contradiction in these findings, indicates the presence
of (i) interaction between the macroeconomic variables, (ii)
interaction between the financial market and the macroeco-
nomic variables, and (iii) interaction between the Islamic
capital market and money market. Further, by considering
these interactions, JII more suitable for use as a barometer of
fiscal policies in Indonesia, while SBIS suitable for monetary
policies.
7. Policy implications
From the perspectives of policy makers, these different
findings provide some insights and a variety of policy impli-
cations. For example, it is found that JII led to one-way
Granger causality over four macroeconomic variables,
namely changes in the exchange rate of Rupiah against the
U.S. dollar and the interest rates of SBI. These findings indi-
cate that Bank of Indonesia, as the one responsible for mon-
etary policies, have also included the stock market index (JII)
as one of the determinants of the SBI rate. And because SBI
rate also affects the rate of return of SBIS (Ascarya, 2012;Ningsih, 2011; Wahyudi et al., 2011), then indirectly, the
rate of return of the SBIS is also affected by the performance
of the stock market. The stock market is undoubtedly affected
by noise, especially in an emerging market where it is domi-
nated by speculative investors and structurally might not even
have approached weak-form efficient market. Thus, the stock
prices formed in the market is not based on real economic
performance and a firm’s fundamentals, but formed more from
various sentiments and noise in the market. The more domi-
nant the speculative investors, the less reliable the stock prices
would be as an indicator of a firm’s actual condition. It is with
this same regard that the stock market index in Indonesia is not
quite helpful in predicting Indonesia’s economic condition.
This condition of incomplete information is called gharar, and
is forbidden in Islam. Thus, it is necessary for Bank Indonesia
to redesign the formula to calculate the rate of return of the
SBIS to be independent from SBI rate, which is indicated to
have been affected by movements in the stock market (JII).
The second implication. Post-2008, JII cause Granger
causality toward three monetary variables: outstanding money
(M2), exchange rate and SBI rate. JII has been shown to be the
leading indicator to: (i) Bank Indonesia’s direct monetary
policy (affecting the amount of money in circulation), (ii)
indirect monetary policy (through SBI rate) and (iii) the per-
formance of the money market (exchange rate). Because of
this, the government and the regulator of the capital market
(Indonesian Financial Services Authority/IFSA) needs to re-
view various policies related to the capital market to support
micro and macro-prudential in the capital market. In other
words, the capital market needed to be adjusted further from a
less-regulated market into a more-regulated market, even if
not as tightly regulated as the banking system. Not only will it
be able to reduce economic shocks and avoid the spread of a
global financial crisis into the Indonesian capital market,
increased regulation can increase market discipline and
transparency. This will hopefully lessen various market noises
and create stock prices that reflect the fundamental value of a
firm better instead of just market sentiment. In the end, the
stock market index will be able to reflect the performance of
the real sector as well as the true economic condition.
The third implication of the findings is that the global risk
indicator (VIX index) is consistently reflected within JII and
SBIS. This shows that investors in the capital market and Bank
of Indonesia continuously observe the development of risk and
uncertainty of global economic conditions and translate them
into investment and policy decisions that they take. The
movement of the VIX index will be immediately responded by
money market and capital market actors. For IFSA, the early
warning system that they construct will not just contain do-
mestic economic and monetary variables, but also global ones
like the VIX index.
The fourth implication is how there exists a one-way
Granger causality between SBIS to IPI. IPI is a proxy for
the economic growth reflecting the quantity of national in-
dustrial products by assessing the physical quantity of the
output. In other words, IPI represents the changes in the
Indonesian economy. This indicates that the production sector
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reflected by IPI. This is understandable when we remember
that the rate of re-turn of SBIS will influence Islamic banks in
setting their rate of return (margin, ujrah, rent rate, nisbah) on
financing channeled to the real sector. This rate of re-turn is
automatically absorbed into cost of capital for the real sector
and becomes a part of the structure of their production cost.
On the other hand, changes in the rate of return of the SBIS
will affect the amount of financing channeled by Islamic
banks, and the amount of funds channeled will have an effect
on the production processes and output of the real sector. This
has the implication that if the government wanted to slow the
economy’s growth rate, then Bank of Indonesia could assist
through contractionary monetary policies by increasing the
rate of return of SBIS. The reverse also applies; if the gov-
ernment is interested in inducing further economic growth,
Bank of Indonesia can decrease the rate of return of the SBIS.
8. Suggestions for further research
This study has several limitations. For further research, we
provide some input as suggestions that can be adapted. First,
about the methodology, which is the Augmented VAR model
developed by Toda and Yamamoto (1995). Although it can
project the causality relationship among the research variables,
it is unable to identify the lagging or how long it takes for a
variable in influencing the other variables. Thus, the other
types of VAR models can be used to examine the lagging of
each research variable in influencing the other variables.
Second, in relevance to macroeconomic variables, this study
uses the variable M2 indicating the number of broad money
supply, Indonesian’s gross domestic bruto (ID) and the In-
dustrial Production Index (IPI) as a proxy for Indonesian
economic growth, China’s gross domestic bruto (CN) as a
proxy for regional economic growth, the Fed rate (FFR) and
the VIX index and world oil price in the Brent market-UK
(OP) to represent the global economy condition. For further
research, similar and identical variables may be selected such
as WTI market (the U.S.) for world oil prices, M1 for narrow
money supply, and other variables that can reflect economic
growth considering that the variable IPI does not accommo-
date the output value of SME (small and medium enterprise).
As been discussed before, the use of the Jakarta Islamic
Index (JII) has yet to adequately represent Islamic economic
activities because there are still companies within this index
whose up to 45% of income is generated from interest rates.
This is not a big hurdle for a stock to be classified as an Is-
lamic stock, and hence the difference between JII and IHSG is
presumably trivial (see Fig. 1, which the correlation of the two
indexes is quite high). In that sense, the proxy for the Islamic
stock market is far from being ‘pure’ (in many jurisdictions,
this threshold would not pass the test of being Islamic stocks,
as in the Dow Jones Islamic market index criteria, for
example). Also, the composition of the JII is not represented
by sectors, because it only included the top 30 actively traded
stocks that fulfill the sharia criteria. For further research and
considerations is how to form a Jakarta Islamic index (JII) thattakes into account other criteria, especially with regards to
adherence to sharia requirements; the same requirements that
have yet to be fulfilled by the current version of JII.
Lastly, the use of SBIS as a proxy for Indonesian Islamic
money market will also need to consider the role of macro-
prudential regulation fulfilled by Bank Indonesia. For
example, when the minimum holding period of SBIS have
changed over time, then this will affect the cut-off time of
information content analysis within the money market and the
capital market. Econometrically speaking, a dummy variable
to capture the changes in macro-prudential regulation done by
Bank Indonesia will be needed.
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